Fifty-six strains of viridans streptococci were tested in the Minitek system (BBL Microbiology Systems, Cockeysville, Md.), and the results were compared with those obtained by conventional methods. An overall agreement of 98.9% was obtained when the Minitek tests were performed as follows. (i) All disks were incubated anaerobically for 48 h except for esculin and arginine, which required 5 to 7 days. (ii) The arginine disks were overlaid with 0.1 ml of sterile mineral oil even though incubated anaerobically. (iii) The Voges-Proskauer tests were performed under aerobic and anaerobic conditions. (iv) All tests for carbohydrate fermentation except for raffinose and salicin were read after the addition of 2 to 3 drops of 0.025% phenol red (pH 7.2). Of all the tests performed, only the fermentation of starch resulted in such poor agreement as to be considered unreliable. Results for inulin (unavailable in the Minitek system) were obtained by conventional methods.
Oral streptococci consist of a heterologous group of poorly defined organisms commonly referred to as the viridans streptococci, a term not totally descriptive since some oral streptococci may occasionally produce complete hemolysis or be nonhemolytic on blood agar containing sheep erythrocytes (7) . Attempts to develop comprehensive schemes for serological classification of viridans streptococci have failed, and no correlation between serological and biochemical characteristics has been observed (9, 10, 13, 14, 17) . Identification of viridans streptococci to species level is possible on the basis of physiological characteristics as shown by Facklam (3), who reported a 97% success rate in the identification of 1,227 clinical and 80 stock strains. The biochemical scheme proposed by Facklam is applicable after alpha-and gammahemolytic strains of groups B, D, N, and Q are serologically identified and excluded from the key.
Commonly used tests such as those for sugar fermentations and hydrolysis of esculin and arginine and tests for the production of indole and urease in tubed media are laborious and time consuming. To overcome these difficulties, miniaturized systems have been recently developed and shown to be accurate and dependable for characterization of Enterobacteriaceae (5, 8) , lactobacilli (4) , and anaerobes (6, 15 (2) .
Results were recorded at 48 h and at 7 and 14 days. Uninoculated media incubated for 14 days served as controls for color comparison. A color change of medium from red to yellow was recorded as a positive reaction. The medium of Niven et al. (11) was used for the determination of ammonia production from L-arginine. Development of an orange-yellow color after addition of 0.1 ml of Nessler reagent to the 48-h culture indicated ammonia production. Christensen urea broth, Simmons citrate agar, and tryptic nitrate medium (Difco), prepared according to recommendations of the manufacturer, were inoculated, and the results were examined as described by Vera and Dumoff (16) after incubation at 370C for 48 h. Esculin broth was prepared as described previously (16 
RESULTS
Although mannitol, lactose, inulin, arginine, esculin, raffinose, sorbitol, and acetoin (VogesProskauer) have been described as differentiating tests for oral streptococci (3, 7), 17 additional tests (Table 2) were performed, and the results were compared with conventional methods to A 100% agreement was observed for the urea test which was included in this study, since 50% of the strains of S. salivarius have been reported (7) to be urea positive.
We were able to correctly identify 100% of the oral streptococci tested (Table 3) by applying the Facklam key to the results obtained by using either conventional media (2) or the Minitek system. Therefore, under the conditions described, a substitution of bromocresol purple (3) by phenol red (conventional media [2] and Minitek) did not alter the reliability of the Facklam key for accurate species identification. DISCUSSION We have observed frequent false-negative reactions associated with certain species of oral streptococci (particularly, strains of S. anginosus-constellatus) in the Minitek system when performed under aerobic conditions even though the disks were overlaid with oil. Anaerobic incubation for 48 h eliminated these false-negative reactions except for the esculin and arginine tests, which required an extended incubation of 5 to 7 days. An accurate esculin test was essential in the Facklam key for the differentiation of S. anginosus-constellatus from S. morbillorium. The more luxuriant growth of most streptococci occurring under anaerobic conditions decreased the incubation period required for completion of the tests. Accurate test results were observed for S. mutans (ATCC 25175) within 5 h under anaerobic conditions in Lombard-Dowell medium whereas 48 h was required when inoculated Minitek enteric and nonfermenter broth was incubated aerobically. Under anaerobic conditions, the arginine disk required a 0.1-ml mineral oil overlay to prevent escape of ammonia from the medium, which resulted in false-negative or borderline reactions. Under these conditions, a 100% agreement with the conventional arginine test was obtained (after 5 to 7 days of incubation).
Since the Voges-Proskauer test depended upon the oxidation of acetylmethylcarbinol in alkaline medium to form diacetyl (1), dissolved oxygen existing in the aerobically incubated medium enhanced the pink color required for a positive reaction. Consequently, organisms capable of growing aerobically gave the strongest positive reaction under aerobic conditions. Due to poor growth aerobically, the microaerophilic oral streptococci required an anaerobic environment to facilitate the abundant growth necessary for a positive Voges-Proskauer reaction. Therefore, it is recommended that this test be performed both aerobically and anaerobically, with a color change under either condition considered a positive reaction for the Voges-Proskauer test. The difficulty encountered in reading an anaerobically incubated Voges-Proskauer test may be partially overcome through aeration by vigorous stirring after the addition of reagents.
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